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INTRODUCTION 
This report was created in order to update the Rock Lake Aquatic Vegetation 
Management Plan.  The update will serve as a tool to track changes in the vegetation 
community, to adjust the action plan as needed, and to maintain eligibility for additional 
LARE funds.  Items covered include the 2005 sampling results, a review of the 2005 
vegetation controls, and updates to the budget and action plans.  The plan update was 
funded by the Indiana Department of Natural Resources Lake and River Enhancement 
Program (LARE) and the Rock Lake Conservation Association.  Once reviewed and 
approved, the update should be placed in the 2005 Aquatic Vegetation Management Plan 
binder, following the reference section and prior to the appendix.   
 
2005 SAMPLING RESULTS 
Two surveys were completed on Rock Lake in 2005.  A tier I and II survey were 
completed in May.  These surveys allowed for the determination of control areas and 
documentation of changes within the emergent and rooted-floating plant community.  A 
second tier II survey was completed in August in order to document success or failure of 
the control techniques and to compare 2005 results to the 2004 survey (the 2004 tier II 
survey was completed during the same month as the second 2005 tier II survey).   
 
Tier I Survey 
On May 16, 2005, a Tier I survey was completed on Rock Lake. The Tier I survey 
revealed three distinct plant beds totaling 20.86 acres (Table 1 & Figure 1). Six different 
species were observed.   
 
 
                         Table 1. Rock Lake Tier I Survey Results, May 16, 2005 

Plant Bed I.D. #1 #2 #3 
Plant Bed Size (acres) 2.84 15.02 3.0 

 Rating* Rating* Rating*
White Water lily 2 2 2 

Eurasian Watermilfoil 2 - 1 

Sago Pondweed 1 - 1 

Coontail 1 - 1 

Spatterdock - 3 - 

Largeleaf pondweed - - 1 
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Figure 1. Tier I Plant Beds, Rock Lake, May 16, 2005 

 
 
Plant bed 1 was located along the shoreline of the east-central portion of Rock Lake 
(Figure 1). It was determined to be 2.84 acres in size. The substrate of plant bed 1 was 
sand with silt. A total of four species were observed within the plant bed. Eurasian 
watermilfoil (Myriophyllum spicatum), and white water lily (Nymphaea tuberose) were 
the dominant plant species. Coontail (Ceratophyllum demersum), and sago pondweed 
(Potamogeton pectinatus) were present at the lowest abundance rating (less than 2%).  
This plant bed contained the highest density of Eurasian watermilfoil and was a primary 
control area.   
 
Plant bed 2 was located along the entire western shoreline, including the southern most, 
and northern most shorelines of Rock Lake (Figure 1). This plant bed was determined to 
be 15.02 acre and the substrate was sand with silt. Spatterdock (Nuphar variegetum), and 
white water lily were the only species present.  The only control that will be needed in 
this area is the creation and/or maintenance of boating lanes.  This plant bed likely 
provides good cover for fish and wildlife.     
 
Plant bed 3 was located on the eastern shoreline, just south of plant bed 1 (Figure 1). This 
plant bed was determined to be 3.0 acres. The substrate of plant bed 3 was gravel/rock. A 
total of five plant species were observed in plant bed 3. White water lily was the most 
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abundant species. Eurasian watermilfoil, sago pondweed, coontail and largeleaf 
pondweed (Potamogeton amplifolius) were also observed.  Some areas of milfoil were 
targeted for control within this plant bed.   
 
Tier II Survey Results 
Two tier II surveys were completed in order to document changes in the plant 
community.  Surveys were completed on May 16 and August 8, 2005.   
 
May Tier II Survey 
Tier II sampling took place on May 16, 2005 immediately following the Tier I sampling. 
A Secchi disk reading was taken prior to sampling, and was found to be 2.0 feet. Plants 
were present to a maximum depth of 5 feet. Forty sites were randomly selected within the 
littoral zone. Results of the sampling are listed in Table 2.  The bottom half of Table 2 
illustrates the frequency of occurrence, relative density, mean density, and dominance 
index of individual species collected from Rock Lake.  
 
 
 
Table 2. Rock Lake Tier II Survey Results, May 16, 2005. 
                

Date: 5/16/05   Littoral sites with plants: 3   Species diversity:  

Littoral depth (ft): 5   Number of species: 2   Native diversity:  

Littoral sites: 29   Maximum species/site: 1   Rake diversity:  

Total sites: 40   Mean number species/site: 0.08   Native rake diversity:  

Secchi: 2   Mean native species/site: 0.05   Mean rake score: 1.00 

                
Common Name Site frequency Relative density  Mean density Dominance   
Coontail  6.9 0.07  1.00 1.4   
Eurasian watermilfoil 3.4 0.03  1.00 0.7   
Observed species: Sago pondweed, spatterdock, white water lily, and largeleaf pondweed 

 
 
 
 

Only two species, Eurasian watermilfoil and coontail, were collected (water lily and 
spatterdock were present on several rake tosses, but are not included in tier II sampling).  
Location and density of Coontail is illustrated in Figure 2 (in species location and density 
figures, plant location is illustrated by a color coded dot, the color of the dot represents 
the density of the species, and sample sites without that species are illustrated by smaller 
white diamond).   Eurasian watermilfoil was the only exotic species collected (Figure 3).  
Sago pondweed, spatterdock, white water lily, and largeleaf pondweed were observed 
during the survey but not collected in rake tosses.   
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Figure 2.  Location and density of coontail, Rock Lake, May 16, 2005. 

 

 
Figure 3. Location and density of Eurasian watermilfoil, Rock Lake, May 16, 2005 
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August Tier II Survey 
The second round of Tier II sampling took place on August 8, 2005. A Secchi disk 
reading was taken prior to sampling and was found to be 2.5 feet. Plants were present to a 
maximum of 5 feet. The same 40 sites were sampled in August as were in May. Results 
of the sampling are listed in Table 3.   
 
 
Table 3. Rock Lake Tier II Survey Results, August 8, 2005. 
                

Date: 8/8/2005   Littoral sites with plants: 7   Species diversity: - 

Littoral depth (ft): 5   Number of species: 2   Native diversity: - 

Littoral sites: 33   Maximum species/site: 2   Rake diversity: - 

Total sites: 40   Mean number species/site: 0.20   Native rake diversity: - 

Secchi: 2.5   Mean native species/site: 0.20   Mean rake score: 1.86 

                
Common Name Site frequency Relative density  Mean density Dominance   
Sago pondweed 15.2 0.18  1.20 3.6   
Coontail   9.1 0.21   2.33 4.2   
Observed Species:  largeleaf pondweed, white water lily, and spatterdock 
 
Once again, only two species were collected, both of which were native. There was no 
Eurasian watermilfoil collected in this sampling. Sago pondweed ranked first in 
frequency of occurrence (12.5%) and relative density.  Location and density of sago 
pondweed is illustrated in Figure 4.  Coontail was collected at three sites (Figure 5).  
Largeleaf pondweed, white water lily, and spatterdock were observed but not collected. 



Rock Lake AVMP Update 
February, 2006  - 6 - 

 

 
Figure 4. Location and density of sago pondweed, Rock Lake, August 8, 2005. 

 
Figure 5.  Location and density of coontail, Rock Lake, August 8, 2005.   
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Aquatic Vegetation Sampling Discussion 
One of the main goals of the aquatic vegetation management plan is to control the 
negative impacts of aquatic invasive species.  It appears that this goal was met in the 
2005 season.  Eurasian watermilfoil is the primary invasive species in Rock Lake and 
was targeted for control in 2005.  In the 2004 tier II survey milfoil was found at 27.5% of 
sample sites and had a relative density of 0.28 (Figure 6).  Milfoil was not present at any 
sample sites in the August tier II survey (Figure 7 & 8).  However, milfoil was also 
sparse during May surveys, so this reduction may not be entirely due to control 
techniques.   

 
Figure 6.  Location and density of Eurasian watermilfoil, Rock Lake, August 20, 2004. 
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Figure 7.  Rock Lake, comparison of Eurasian watermilfoil frequency of occurrence in the last three 

surveys. 
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Figure 8.  Rock Lake, comparison of Eurasian watermilfoil relative abundance in the last three surveys.   

 
 

Another goal of the vegetation management plan is to maintain a stable diverse aquatic 
plant community.  There is a large amount of rooted floating vegetation extending over 
100 feet into the lake along the western shoreline.  However, there appears to be a lack of 
submersed native vegetation and this has changed little in the last two seasons.  The same 
two submersed native species were collected in 2004 and at similar abundance.  One of 
the main factors hampering development of a more diverse submersed plant community 
is poor water quality.  Rock Lake had very low Secchi readings in 2005 (2.0 and 2.5 
feet).  This limits plant growth to relatively shallow shoreline areas.  Much of the 
shoreline of Rock Lake offers marginal substrate for plant growth.  Despite these 
restrictions, largeleaf pondweed was documented growing near the southern shoreline.  
This species is excellent for fish cover and rarely reaches nuisance levels.  We would like 
to see this species expand into the areas that traditionally contained Eurasian watermilfoil 
monocultures.  However, if the water quality is not improved in these lakes, a diverse 
submersed native population may never return.   
 
 
 
2005 VEGETATION CONTROL 
The main control recommended in the action plan was treatment of Eurasian watermilfoil 
wherever it occurred.  It was theorized that 12.5 acres may need treated in 2005, but 
following May sampling it was determined that only 9.0 acres would require treatment 
(Figure 6).  Treatment was completed on May 31, 2005 with Renovate herbicide.  No 
milfoil was found in the lake in the August survey. 
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Figure 9.  Rock Lake treatment areas, May 31, 2005. 

 
 
 
PUBLIC PARTICIPATION 
A public meeting was held in on January 17 in downtown Akron, Indiana at Sloan’s 
restaurant.  The meeting was organized as a tool for obtaining lake use information, 
updating the public on vegetation management activities, and as a way to help plan for 
future plant management activities.  Six individuals attended the meeting of which all had 
homes on Rock Lake and were members of the Rock Lake Conservation Association.  A 
lake use survey was handed out and five were turned in.  All the individuals present were 
satisfied with the 2005 vegetation control activities.  All individuals used the lake for 
swimming, boating, and fishing.  All individuals indicated that they were in favor of 
continuing efforts to control vegetation in the lake.  There was also concern over the lack 
of recent fish survey data.  Most of the individuals agreed that fishing has improved since 
the Eurasian watermilfoil was reduced, but they would like to see exactly how the fish 
population has changed since the more aggressive milfoil control has been initiated (no 
surveys have been completed since 1997).  The Conservation Association has contacted 
private contractors in an effort to obtain bids for completion of a fish survey.    
 
 
ACTION PLAN AND BUDGET UPDATE 
The 2005 treatment effectively controlled Eurasian watermilfoil.  No new growth within 
the treated area or outside the treatment area was detected in the August sampling.  
However, it is unlikely that there will be no growth next season due to the presence of 
this species upstream.  It will be important to treat any milfoil that appears following May 
sampling.  It is impossible to predict the exact amount that will require treatment, but it 
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should be less than 8.0 acres.  It is also difficult to predict exactly where the milfoil will 
occur.   Treatment areas will be determined after the spring sampling, which should be 
completed in a similar manner as 2005.  The sampling data will also be valuable in 
tracking control of targeted species and monitoring changes in native populations.  The 
budget does not require updating at this time (Table 4).   The Rock Lake Conservation 
Association should request $4,570 for treatment and sampling in 2006.   
 
     Table 4.  Budget estimates for management options 

 2005 2006 2007 
Herbicide & Application Cost* $5,000 $3,500 $2,000 

Vegetation Sampling & Plan Update $1,070 $1,070 $1,070 
Total: $6,070 $4,570 $3,070 

*Cost is figured on treating 8.0 acres of Eurasian watermilfoil in 2006.  This is theoretical and based on    
  past visual inspections.  Actual acreage to be determined following spring survey. 
 
In addition to herbicide applications it is important that residents use appropriate best 
management practices on their lakefront properties.  These practices have been discussed 
at the public meetings and include using only phosphorus free fertilizers, allowing natural 
buffers to grow on the lake margins, and limiting the amount of yard waste entering the 
lake.  Adoption of these practices may help reduce phosphorus loading and improve 
wildlife habitat.  Reduction in phosphorus loading may help increase water clarity that 
could facilitate native plant recovery.   
 
PLANT SAMPLING DATA  
May Tier II 
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August Tier II Data 
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PERMIT APPLICATION 
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